THE BRACHIAL PLEXUS: 2
The development of brachial plexus surgery has advanced dramatically since the early 1960s; however it is still not accepted by many senior surgeons as worthwhile surgery and a common question is "are the results worth all the effort?" This is no longer a difficult question to answer and surgeons who do enough brachial plexus surgery will see many good results, although there is always a percentage of cases where no help can be offered.
More recently the concept of neurotization, or the borrowing of other nerves to perform the function of nerves that have been permanently damaged, has been explored further. Earlier on in the development of brachial plexus surgery adjacent roots in the neck were commonly used to motor avulsed roots and this was followed by using intercostal nerves, the phrenic and accessory nerves and the cervical motor branch.
This new paper from China now discusses a further neurotization technique, using a nerve from the contralateral normal brachial plexus and grafting this across to the injured arm. This is a controversial idea and it is worrying that it might interfere with some function in the normal limb.
In reconstructing the flail limb with multiple root avulsions all available neurotizations can be employed to motor first the biceps muscle, followed by shoulder abduction and external rotation and, thirdly, the triceps. If more nerve fibres are available the long flexors of the hand and then the hand extensors are motored in turn.
The results of all these neurotizations generally give good single major muscle function such as biceps but give mass actions around the shoulder and in the hand, with little fine control.
The results in children will always be better than those in adults and the delay to surgery is crucial if long grafts are going to be needed. The paper from China describes taking a branch from the C7 root; and they describe some loss of function on the normal contralateral ahn, albeit a temporary one. They grafted these using the sural nerve and the ulnar vascularized graft.
The major points to consider when a neurotization procedure is planned are first, how much function the patient has in the limb, and secondly the importance of the muscular function that the neurotization is planned for. Usually there are sufficient local nerves for neurotization of biceps and often for shoulder abduction and external rotation, therefore to consider taking a nerve branch from the contralateral brachial plexus, one has to balance the cost of interfering with the normal brachial plexus against the potential recovery that could be expected from this neurotization.
I feel that no interference in the contralateral brachial plexus should be considered unless a clear loss of function can be planned pre-operatively and discussed with the patient.
An example of this would be division of the nerve to latissimus dorsi on the contralateral normal brachial plexus at the muscle and its transfer to the injured side (Gilbert, personal communication). This would be a predictable loss for the patient and most likely an acceptable loss if sufficient gain could be achieved in the injured limb.
The delay before surgery must also be considered. Six months after injury, surgery should be considered very carefully as the potential to regenerate is decreasing. This type of procedure should probably be planned between three and five months after injury unless a completely different type of reconstruction is planned with microvascular muscle transfers as well.
Finally vascularization of a graft of the length required to reach from the contralateral normal brachial plexus across to the injured brachial plexus has to be considered. This distance is about 35 cm. A non-vacularized sural nerve graft is unlikely to give good results and a vascularized graft should always be considered, whether it is the ipsilateral ulna nerve or a vascularized sural nerve graft.
We need to put brachial plexus surgery in its true perspective when considering these procedures. This THE JOURNAL OF HAND SURGERY VOL. 17B No. 5 OCTOBER 1992 type of motor recovery in the injured limb is often very poorly controlled by the patient and the usefulness of the injured limb after neurotization may still be very limited. The small gain in the injured limb and the risk of loss of function in the contralateral healthy limb would not be acceptable in the minds of many surgeons.
